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"Products of the Interaction of Barium Sulfate
With Alumimm Oxide in the Temperature Range

G. M. Smirnov, 0. P. Mchedlov-

"Dok Ak Rauk SSSR" Vol 13TV, Mo 2

Experiments with various mixtures of barium
sulfate and aluminum oxide confirm that gtable
intermediate products, aluminates, do form in
the temperature interval 1,200=1,%000 C. Sub-

mitted 7 Sep 48.
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i {u one sub-group of the dimetasilicates wit!

: work is to

: the components o

Thermal
further considered.

thermodynamically to olivine); this ¢
mediate cpd. is conceived s a
way as the ** formation ™

which might bo called
© Al,O, octahedra convurt directl

. 2501, Thermal propertles of serpentine and kaolln.-O. P. Mcurpiov.
(Dok. 57« 5 N 99, 19
| FataYeaolin Aly(OH),S1,05 and serpentine (antigorite) Mg,(OH), $i,Os are included
a sheet structure.
raw a paralici between the changes taking place in both mincfals during
: heating and to tr{ and draw some conclusions on their theemal pro
scrpentine (MgO and SiO,) are more dissimilar in

than those of kaolin, a chem. study of the products of serponting wiien fired should
give more definite data than such a study of kaolin.
could perhaps bo applicd, not without some foundation, to the properties of kaolin.
propertics of serpentine, olivine, crysolite, {orsterite, motakaolin, etc., are
It is assumed that the mullitization of kaolin
an intermediate stage of the formation of a cpid. resembiing sillimanite (similar
. later transforms into mullite. The inter-
preliminary stage of mallite formation in the same
{ mctakaolin is the preliminary stage for the formation
of thiscpd. After the re.m val of water, whilc the plates remain hexagonal, there are
certain stresses in the lattize and the first stago of their release is the formation of
the intermediate cpd. with a scparation of SiO, tetrahedra and emission of heat,
daxation ** heat after a strain caused by dehydration.
from the stage of an amorphous oxide mixture of
“ metakaolin ** into the stage of the sillimanite-like intermediate cpd. and then ioto
mullite. ‘This transformation is gradual, perh
the sccond oxothermic cficct (the stage oi accelorated mullite formation) on account
of the compiction of the formation of the intermediate cpd., its conceatration and
teansformation into rmullite (a sccond ** relaxation,” as it were). (2 figs.)

aps it Is somowhat accclerated during
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AVGUSTINIE, -A; I., MCHEDLOV-PETROSYAN, O. P.

Thermodynamics

Thermodynamics investigation of the systems cadmium~zinc, cadmium-lead, cadmium-tin,
bismuth-cadmium, tin-zinc, and lead~tin, IZV, AN SSSR Otd.khim.neuk. No. 2, 1952,

9. Monthly List of Russian Accessions, Library of Congress, Ausust, 1952 XX, Uncl.
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Ceramic Society 15 [0] 36/ <57(1952).—With 3 smull number of examples,

' . the natural activity of clays of the montmorillonite group is
) - July 195[‘ compared with tie mcqun'ed acthty of kaolinite clays caleined
-
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"] most intensively for reaction (¢). M|
T al.

ullite is formed in kno-
lin ing ma 53 of formation of metakaglin-
ot decompa. of kaolin' into oxides. Intermediate neg.
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USSR/Engineering - Construction, Mate- Oct 52
rials '

"Alunite Cement," K. S. Kutateladze, O. P. Mched-
lov-Petrosyan, Kh. I. Gogicheva, Inst of Metals
and Mining, Acad Sci Georgian SSR

"Dok Ak Nauk SSSR" Vol 86, No 6 pp 1179-1182

Degeribes expts for obtaining alumina-type cement

from a mixt of alunite and limestone. Presents

regults of X-ray and microscopic examn of alunite
and final product. Suggests addn of 0.25% solnof

m_wﬁ..ﬂ

spruce tanning extract as measure against quick
setting of cezent. Submitted by Acad D. S. Bel-

yankin 9 Aug 52.
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(C4 47 10.13:6231 '53) 705-%0 13z, 5:2)

1, Politekhnicheskiy institut imeni S.K. Kirova, Tiflis.
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MCHEDLOV -PETROSYAN s O.P,

(Otar Petrovich)

"Physicochemical Properties of Serpentinite,
Refractories Based on it." (Dissertation),

and Obtaining Cements ang
Academic degree of Doctor in
Chemical Sciences, based on his defense, 15 October 1953, in the Council
of the Inst of Physical Chemistry, Acad Sci USSR, and Academic title of
Professor; Chair: Construction materials, work and buildings,

Khar 'kov Inst of Railroad Transport Engineers im. Kirov.

@-M- 3,054,778, 2 Oct 57.
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BUWIKOV, P.P., chlen-korrespondent; BARRO, V.M.; MGHHDLISHVILIfPETROSYAN.__ 0.P.;

TVALCHRELIDZE, A.4,, deystvitel'nyy chlen.

Use of dielectricul analysis for invegti
heating., Soob.aN Gruz.SSR 14 no,1:27-31

1. Akademiva nank Gruzinskoy SSR (for Tvalchrelidze ).

R,

gation of chunges of minerals during

'53. (MLRA 6:9)

2, Ordena Lenina Mo-

skovekiy khimiko-tekhnologicheekiy inatitut im. D, I.Mendeleyeva (for Budni-

kov, Barro and Mchedlishvil i-Petroayan).
(Dielectrics) (Mineralogy )™

nikov),
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LARDIYA, H.A.; HCHEDIOV-PETROSYaN, O.P.

Concerning V.I Lebedev's article *Soms exarmples of energy analysis of

processes in the formation of sfilicates according to Professor 3.A.Shchuka-

rev's method.* Zap.Vses.min.ob-va 82 no,3:228-229 '573, (MIBA 5:11)
(Silicates)
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_doktor tekhnicheakikh pnauk; BUNAKOV, A, inszhener;

KCHEDLOV-FETROSYAN, O
e O ORNSTY o+ inghener.

Effect of early loading on the stre
jgzdel.i konstr. 1 no.6:28-29 Je '55.
(Mortar)

ngth of cement mortarsa. Stroi.mat,.,
(KIBA 9:1)
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KUTATELADZE, K.S.; KLISHVILI-PI‘I‘BOSYAN 0. P.; GOGICHEVA, Zh.I.

e psacmres e 47T

Using eaize im making slag ceament. Seeb,AH Gruz.SSR 16 ne.2:125- =131
155 (MLBA 9:2)

1.Akademiya mauk Gruzimskey SSR, Imstitut matalla i germege dele,
Tbilisi.Predstavlienc chlenom-kerrelpondelhom Akadanii G.K,Gedsva-
nishvili.

(Slag cement) (Gypsum)
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Mok "c'l lou ~ rﬁ‘oﬁz/n N. C, F
USSR/Chemical Technology - Chemical Products end Their
Application. Ceramics. Glass. Binders. Concrete.

Abs Jour : Referat Zhur - khim:lya, No 1, 1958, 1970
Author : Mchedlov-Petrocyan 0.P.

Inst T —_—

Title : Alteration of Clays on Heating

Orig Pub : Sb.: Fiz.-khim. osnovy keramiki. M., Promstroyizdat, 1956,
95-113

Abstract : During the heating of clays ¥ periods cccur: low-tempera-
ture dehydration, high-temperature dehydration, lattice re-
arrangement and high-tempersture alterations. On removal
of most of the water from the twolayer minerals of the kao-
1in group there takes place the formation of an active, un-
stable, intermediate state with some orderliness of struc-
ture. The samall amount of structural hydroxides in mont-
morillonites is the cause of lesser amorphization (than
in the case of kaolinite) on removal of water from them.
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AUTHOR:
TITLE:
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ABSTRACT:
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15-57-5-6564
p 123 (USSR)

Mchedlov-Petrosyan, 0. P.
T ———
Serpentinite Cement (Serpentinitovyy tsement)

Sb. nauch. reabot po khimii i tekhnol. silikatov.,
Moscow, Promstroylzdat, 1956, pp 163-166,

During roasting of serpentinite at a temperature of
about 670°, a magnesian silicate bonding material was
produced. It represents the simplest type of hydraulic
cement produced by simple dehydratlon. The serpenti-
nite bonding material has a lower roasting temperature
than hydraullc cement, It may be consldered transl-
tional between portlend cement (typlcally represented
by & bonding in which the oxide components are chemi-
cally united) and celcareous cement with hydraulic
additions (in which the primery oxlde components are
represented by mechanical mixtures)., The presence of
combinations with bonding properties in the system
Mg0-510, (slmost anhydrous serpentine) disproves the
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Serpentinite Cement {(Cont.) 15-87-5-6564

" view that magnesian silicate combinations have n
o bondin r
Sirpentinite cement may be used for fire-resistant concrgtg :ggrgésé'
gasg gﬁgsuccessfully used for earthquake-proof construction,
V. P. Ye.
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_ . 15-57-7-9468
Translation from: Referativnyy zhurnal, Geologiya, 1957, kr 7,
p 107 (USSR¥

AUTHOR: Mchedlov-Petrosyan, 0. P,

TITLE: Thermodynamics o Reactions of Silicate

Systems (K termodinamike tverdofazovykh reaktsiy v
silikatnykh sistemakh)

PERIODICAL: V sb: Fiz.-khim. osnovy keramiki. Moscow,
Promstroyizdat, 1956, pp 4L99-503

ABSTRACT: Bibliographic entr
Card 1/1 ¢
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LATYSHEV, F., assistent; BUNMAKOV, A., asaistent:'KCHBDLOV-EE§HQSIAH; 0.,{)

prof.; DUDNIK, F., nauchnyy sotrudnik; GORDON:“S:  “Hiad  FaEhKE"
nauk,

Usipng substandard sand in making concretes, Stroi. mat. 2 no.l0:
25-28 0 56, (MIRA 12:3)

l.Tuzhnyy nauchno-issledovatel'sikiy institut, Dnepropetrovak (for
Dudnik).

A

(Sand) (Concrete)
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HCHEDLOV-PETROSYAN, O.P.
D.C.Korzhinskii's article ®Exaggerated role ¢f solar anergy in
the enargetics of the aarth's crust." Beviewed by O.P.Mchedlov-
Petrosyan, 0.P. Min.sbor. no.10:381-383 'S6. (MLBA 9:12)

1. Inatitut inzhenerov shalezno-dorozhnogo transporta imeni
S.M.Kirova.
(Solar radiation) (Geochemistry)
(Korghinskii, D.S.)
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BUDHIEOV, P.P.; MCHEDLOV-PETROSYAN, 0.P.
—_— T
Conference on the use of vibrational grinding in the building
materials industry. Zhur.prikl.khim. 29 no.5:645-650 Ky '56.
(MIBA 9:8)

(Building materials) (Killing machinery)
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BUMAKQOV, A.G., inzhener; VORCHTSOV, Ye.Ye., inzhener; MCHEDLOV-PETROSYAH,
0.P,, inzhener. I ROSY

Reletions of the optimum loading time of mortars to the hardening
period of cement. Stroi.prom. 34 no.2:43 P '56. (MLBA 9:5)
(Concrets)
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KROTEOV, N.; MCHEDIOY,-PETROSTAN, O, doktor tekhnicheskikh nauk (g.Khar 'kov)
VOROB'Y2Y, Yu., inzhensr (g.Khar'kov)

Letters and suggestions. Stroi.mat. 3 no.l1:31 Ja '57. (MLRA 10:3)

1. Predsedatel’ zavodskogo komiteta zavoda im. Boykova (for Krotkov)
(Serpentinites) (Rewards (Prizes,ete))
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BUDNIKOV, P .P,, alkademik; MCHEDLOV- PETROSYAN, O.P.
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Theory of the "pyrocatalysis method™ of brick firing.
14 no,8:11-13 Ag 157,

Stek,i ker.
(MIRA 10:10)

1. Akademiya nauk USSR (for Budnikov).
(Brickmalking)
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I&CHEDLCV-FEI‘ROSYAN. O . F.

BUDNIKOV, P.P.; MCHEDLOV . PEIRORIAN Oek .
"The cheniatry .of cagents® by ¥ A Toromv.‘-Reviqve&u
P.P. Budnil:ov, 0.P, Kchedlov—?etrcalan. Zhur.prik}.khim. 30
no.bz664 &p 'S5, . - (MLRA 10:7)
(Cement) (Chemistry, Technical) (Torcpov, H.A.)
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1 : uk, : BERLIN, Vasiliy
ANDREYEV, Hikolay Viadimirovich, dots., kand, tekhn, wvauk,;
'Ivanovich. dots., kand. tekhn. nauk,; IEDLOV-PEYROSZAH...Kﬂmm ic&
atrovich, prof., doktor tekhn, nauk,; S " <88y o .
;;;:of.. doi.:tor tekhn. nauk, red,; PESEO7A, L.N., red.; VERINA,
6,P,, tekha,. red,

[Textbhook on materisls for railroad trangportation workers)
Materialovedenie na ghelaeznodorogzhnom transporte. Pod obshchel
red. A.K.Snubnikova. Moskva, Gos. trausp. zhel-dor. izd-vo, 19953. )
heél p. (MIRA 11:10
(Ratlroad engineering)
(Materials)
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MCHEDI.OV-PETROSYAN, O. P. and K. A, KINKLADZE

“Calorimetric Analysis of Hydrating Processes in Dehydrated S.ratified
Hydrosilicates" p. 180

Syntheoie—and-Siruesure—of-Aree
HeewyMetad Caticne " p—38

Pransactions of the Fifth Conferemce on Experimental asd Applied Minerology
end Petrogrophy, Trudy ... Moscow, Iz2d-vo AN SSSR, 1958, 516pp.

reprints of reports presented at conf. held in leningrsd, 26-31 Mar 1956. Thk=
puxrpose of the conf. was to exchange informticn and coordinate the ectivities

in the fields of experimental and spplied mineralogy and petrography, end to
stress the inereesing camplexity of practical problems.
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BERNSHTEYN, S.; DANILOV, A.; LYSYKH, G.; MCHEDLOV-DETROSYAH 0.(Ehar'kov)

Rataing the strength of concratae hy troettne it v‘l*h hyposulfate.
Stroi, mst. 4 no. 6333 Je '58. (MIRA 11:7)
(Concreto)
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Physicochemical propertiss of some dolonmites of the Georgian S.S.R
Sooh. AN Gruz. SSR 21 no.l:57-61 J1 '58. (MIRA 11:10)

1. AN GruzSSR, Institut prikladnoy khimii i elaktrokhimii, Thilisi.
Predstavleno akadenikom R,Il, Agladzae,

(Ganrgia--nolomite)
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 MCHEDLOV-PETBOSYAN, 0.P.; BUNAEOV, A.G.

tamperature effects in nineral binders.
oot (MIRA 12:4)

Crystallochemical nature
Soob. AN Gruz. SSR 21 no.lr:429-432 0 '58.

1. Khar'kovskiy institut inghenerov zhaleznodorozhnogo trensporta
il;l. S.M. Kirova. Predstavleno akademikom K.Se Zavriyevyme.
(Binding materials)
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Conference or the modera methods of analysis of silicates and building
mterials., Zhur. prikl, khim, 31 no.10:1612-1614 0 '58,
(MIRA 12:1)

(Silicates) (Building materials)
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MCHEDLOV-PETROSYAN, G. P.; LATYSHEV, F. A.; BUNAKOV, A. G.; LEVCHUK, H. A

S

The Thermodynamic Investigation of Cement Vibro-Activation.”

report presented at the Section on Colloid Chemistry, VIII Mendeleyev Conierence LT
General and Applied Chemistry, Moscow, 16-23 March 1959.
(Koll. Zhur. v. 21, No. 4, pp. 509-511)
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AUTHORS: Babushkin, V,I, ang Hchedlov—Petrouya‘, n.P,
TITLE: Thermodyramical Study or Sc11d Phase Peactiors ir -

cium Oxide - Alumina System (Te?modinamicheskoye lzvg e
tverdofazovykh reaktsi; v sistame oliig! kzl'tsiya -

PE-TODICAL: Zhurnzl trikladnoy khimii, Loh0, Bir 1, pp 46-50C (U355)

ABSTRACT: The authors undertock an investisation in order to entsiy
thermodynamical ceniditicns ror Lossible reacticns in the
system containing caleciv: oxide ard alumine and to stud
the kinetics of cdleius iluninate Formation ip this g5
Thermal capacities for vairious systems were either tal o
from the Kelley report Lef, 13;7 or couruted Trem en-
tropies théf. 2C_/. On the basis of thermodyranicai N

- calculations the authors give the quantitative rounds Tor
the succession of the formation of compounds in solid phraze
reactions of the calcium part of the CaQ - A1205 8yster,
and cite ejuations for ihe calculation of free enerzie:
in 10 possible reactions for +he Ca0 - Al-D. sycter,
conclusion they propose a scheme of aluminafes formasi
and point out some mistakes in the theory of Portlani-
Card 1/2 cement calcination.
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hermnographical inveatigations of the effect of vibrating

(HIRA 13:6)
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PELIKHOV, .G.V., inzh.; VOROB'YEV, Yu.L., inzh.; MCEEDLOV-PETROSYAN, O.P.,
doktor %tekhn.nauk - -
Improving the quality of clay bricks manufactured by the “Strolkera-
mika" Plant. Sbor. trud., IUAHNII no.2:84-91 '59. (MIRA 13:9)

1. Khar'kovekiy institut inzhenerov zhelezno-dorozhnogo transporta
imeni S.M.Kirova.
(Knarkov-~ Brickmaking)
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MCHEDLOV-PETROSYAR, 0.P., prof., doktor tekhn., nauk

Now works-on-the-echemtatry and tecknology of silicates;

at the Bth Mendeleev Congress. Stroi. mat, 5 ne.5:17-18
My '59. (MIRA 12:8)

(Silicates)
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BABUSHKIN, V.I.; MCHEDLOV-PETHOSYAN, O.P.

Phermodynamic study of solid phase reactions in the systen
calciun -~ alumina, Zhur.prikl.khim. 32 no.l:46-50 Ja '59.
(MIRA 12:4)
(Caleiun) (Alumina) (Phace rule and equilibrium)
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Mchedlov—Petrosyan, 0. P., : S0V/20-128-2-35/59
¥abushkin, V. I.

On the Utilization of Crystallochemical Data for the Thermo-
dynamic Analysis of Processes Involved in the Hydrothermal
Synthesis of Calcium Hydrosilicates

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 2, pp 348-351 (USSR)

ABSTRACT: It is important in the icvestigation of chemical processes
proceeding in the systems Ca(OH)2-8102-52021\3-028420, CBS-H?O

to take into account, besides other methods, also the
thermodynamic probability of the formatien of the one or other
compound. Direct determination of the heat of formation and
other thermal constants is very difficult since the gels
produced have a fine-crystalline structure (Refs 1-4). Indirect
solution of this problem became possible as soon as N. V.
Belov and Kh, S. Mamedov (Ref 5) had determined the structures
of several calcium hydrosilicates, Accordingly, the lacking
thermodynamic characteristics were determined in the present
paper. The calculations were based upon the structural
peculiarities and the nature of the interatomic bonds of the
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On the Utilization of Crystallochemical Data for the SOV/20—128-2-35/59
" Thermodynamic Analysis of Processes Involved in the Hydrothermel Synthesis
of Calcium Hydrosilicates

hydrosilicates. 9 minerals were investigated: hillebrandite,
afwillite, foschagite, xonotlite, riversidite, tobermorite,
plombierite, gyrolite, and okenite. All are mostly hydrated
wollastonites. The unknowm heat of formation of these hydro-
gsilicates was calculated from the average bond energies

(Ref 6) of Si-0, Ca-0, Ca-O-E, O-H with special regard to the
proportion of crystal water for those compounds in which it
was undoubitedly present, The authors estimated the average
bond energies under consideration of the structure of the
minerals mentioned (Ref 5) and on the basis of reliable initial
data for [B-wollastonite and portlandite (Ref 10). Table 1
gives the data for the calculation of the standard entropies

of the hydrosilicates., The values of free energy were
calculated according to the formula AZ = AE - TAS, Many
necessary data were taken from publications (Refs 9-11). The
results are given in table 2. The formation reactions (totally
81 reactions) of the hydrosilicates given in table 2 within the
temperature range 25-100° were also investigated on this basis.
The equations AZ = f(T) were derived for all reactions
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On the Utilization of Crystellochemical Data for the 50V/20-128-2-35/59

Thermodynamic Analysis of Processes Involved in the Hydrothermal Syntheais
of Calcium Hydrosilicates

investigated on the strength of the utilized data. Further-
more, & thermodynamic analysis was made concerning the
probability of their occurrence under standard and hydrothermal
conditions. All reactions investigated in the system
Ca(on)2-3102-1120 appeared thermodynamiocally possible, and the

products formed in the temperaturs range investigated were
stable. Individual minerals are enumerated which are most
probable for various temperature ranges. In the system 03
ell reactions investigated are also possible within the

entire temperature range (Fig 2 A). In the system ﬁ-CZS-HZO

(Fig 2 B) the reactions Nr 1-4, 6-8 are poeaible in principle at
normal temperature (25°), wheraas Nrs5 and 9 are impossible,
Definite conclusions from the results obtained may be only
drawn if the basic properties of individual calcium hydro-
silicates (water resistence, shrinking capacity, strength
characteristics, etc) are known. There are 2 figures, 2 tables,
and 23 references, 12 of which are Soviet.

S-H20
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Akademiya nauk Gruzinskoy SSR. Institut prililladney khimii { elektro-
tekhniki.

Trudy, t. | (Academy of Scivnces of the Geors: sian 5516 Institute of Applied

Chemistry and Electrochemistiry, ’Irw.u:\\_no.m) v. 1. Tiflis, 1960,
186 p. Errata slip inserted.

Personalities cannot be established In Georglan writing.

PURPOSE: This collection of ariicles is {ntended for mineralogists, metal-
lurgists,and mining speciaiists.

COVERAGE: The collection contains articles concerning recent research on
methods for treating antimony- and arsenic-bearing ores and carbonate
ores of manganese. Research on the clectrochemical properties of certain
ores and their electrodeposition is also diacussed. The collection includes

Card e~
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studies of the properties of ¢2r
and studies of certain phases o
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following personalitics arce meontioned: Professor N. A, Figuroviiily and his
, botomr); R.L Agzladze,

scientific aasistant T B. Gavrilova (p. i3
Academician, AN GSSR (AS Geoszian SSr)
and N. 1. Lagidze (p. 170.
article.

TABLE OF CONTENTS:

1. Kakabadze, V. [Printed in Georgian]

2. Agladze, R.1., and V. N, Gaprindashvili.

Processing of Antimony Ores From the Zopkiitskiy Deposit

Card 255
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Institute of Applied Chemistry (Cont.) SOV /5277

14. Zedginidze, Ye.N., and N. A, Lagidze. Heat-Resistant Con-
cretes Based on Portland-Slag Cements From the Rustavskiy
Cement Factory 161

. Zedginidze, Ye.N., and T.P. Ioseliani. Testing Hydraulic
Activity of Blast-Furnace Slag From a Transcaucian Metal-
lurgieal Factory 171

. Ioseliani, T.P. Problem of the Grindability of the Compo-
nents of Portland-Slag Cement From the Rustavskiy Cement
Factory 177

Mchedlov-Petrosyan, O. P., Kh.I. Gogicheva, E. G. Khatiash-
vili, and G. K. Norakidze. Laboratory Study of the Effect of
Pressing Under a Vacuum on Certain Properties of Forsterite
Refractories 183

AVAILABLE: Library of Congress JA/rsm/be
Card 5/5 12/5/61
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BUDNIEOV, Petr Petrovich, akademik, zasluzhennyy deyatel' naukt 1 tekhnilki,
trizhdy laureat Stalinskoy premii; EUKOLEYV, 6.Y., prof., doktor
tekhn.nsuk, otv.red,; BEREZHNOY, A.S., red.; AVGUSTINIK, A1,
prof., red.; BUTT, Yu.M., prof., red.; MC - 0,P.,
prof., red.; GINSTLING, A.M., prof., red.; SMELYANSKIY, l.o..
prof., red.; ZHACHEO-YAVORSKIY, I.L., kand.tekhn.nauk, red,; ZHIKHA-
BEVICH, S.A., kand.tekhn.nsuk, red.; KRECH, B.I., kand. telcin.naul,
red,; MATVEYEV, M.A., kand.tekhn.naulk, red.: BOYAK, S.H., kand.

- tekhn.nsuk, red.; NEHCHENKO, Yo.M., red.izd-va; MARCHUK, GeTas
— red.izd-va; KADASHEVICH, 0.A., tekhn.red.

[Selacted werks] Izbrannye trudy. Klev, Izd-vo Aked.nauk USSR,
1960, 571 De (MIRA 13:7)

1. AN UYSSR; chlen-korrespondent AN sSsR (for Budnikov). 2. Chlen-
korrespondent AN USSR (for Berozhnoy).
(S1licates) (Ceramic materials) (Refractory materials)
(Binding materials)
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Mchedl ov-Petrosyan 0. P., Corresponding Member of the UkrSSR,
Academy of C"h§truction«andvArchitecture Babushkin, V. 1,

TITLE: Chemical Thermodynamics in Solving Technological Problems of Building
Materials

PERIODICAL: Zhurnal vsesoyuznogo Khimicheskogo Obshchestva im. D. I. Mendeleyeva,
1960, Vol. 5, No. 2, pp. 126-133

TEXT: A thermodynamic study of chemical processes on comparatively few
parameters shows the possibility of the processes and their direction (Ref., 1-4),
The further development of silicate thermodynamics needs: a) calorimetric methods
for determining thermal constants (Ref, 5-7), b) the work on quantitative themo-
graphy (Ref. 8,9), ¢) computing methods of entropy and thermal capacity of
crystal compounds (Ref. 1-3, 11), d) work on the thermedynamics of slag and
glass (Ref, 11-13). According to the theory of chemical equilibrium, any sponta-
neous isothermal process follows the direction of the decrease in free energy,

i. e., the isobar-isothermal potential (AZ). Based on the value of AZ = £(T),

it can be ascertained: whether the supposed interaction takes place between

Card 1/10
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Chemical Thermodynamics in Solving Technological Problems of Building Materials

reacting substances; which of the several probable reactions is most likely to

take place; to what extent can the reaction take place, depending on the energy
conditions, The chemical reactions of silicate technology are divided intotwo

large groups: 1) pyrosilicate reactions, to which all reactions in the solid

phase, also in silicate melts and slag belong and 2) the reactions of solidift- b//
cation of mineral binding materials (the processes of dilution, chemical reaction, —
erystallization from aqueous solutions of silicates, etc.) The principle

described by G. Tammenn (Ref. 19) 1s used as the basis for the thermodynamic

approach to the study of the solid-phase reactions, The authors point out that

the systematic application of the thermodynamic principles was suggested by them
previocusly for studying reactions in the solid phase (Ref, 4, 20-25). In silicate
technology the following reactions are included amongst the solid-phase type:

1) reactions between solid oxides Si0p, Ca0, Aly03, MgO, BaO, etc., 2) poly-
morphic transformations of silicates, 3) the reactlons of formation of simple
substances and oxides. In studying the thermodynamics of reactions in ihe system

Ca0 - S10,, the authors give a quantitative explanation by calculations of the
primary f%rmation of caleium orthosilicate, regardless of the compositon of the

Card 2/10

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033210009-2"



"APPROVED F

SIEIR Y SRESTETEAR)

ORiRE!.I'EA.SE: 07/12/2001 CIA-RDP86-00513R001033210009-2

R AR e ST

o= oc

SEERSUEE

8,/063/60,/005/002/008/008/XX
A051/A029

Chemical Thermodynamics in Solving Technological Problems of Building Materials

initial mixture (Fig. 1,a) [Note: both in the test and in Fig. 1 the accepted
symbols are used, 1, e,, A-A120 , C-Ca0, M-Mg0, S-810,, H-HQO.] The calculations

led to the following conclusions: 1) In synthesizing mullite from oxides at a

ratio of A:S = 1:1 the primary product is mullite (AZ; 500% =-66,810 cal/mole);

2) In the reactions of kaolinite transformation in heating, the calculations were
made from metakaolin (4 Hog8,16% =<767,500 cal/mole; AZ298 16% = - 719,410
cal/mole). Hereby it became apparent that within the entire temperature range

the most probable result was mullite (A2Z; ggo% = - 104,740 cal/mole and A 21 g0k

= - 96,240 cal/mole). 3) The possibility’ 1is preyen of sillimanite and minerals

of its group being transformed into mullite (A Zl = 539,1&70 cal/mole), and

when adding A1l,03 these reactions are even prefei'gggolfll Z, = - 61,640 cal/ /
mole) . 4) Calcilations were also made on the possible decomposition of metakao- /
1in to oxides ASy Y - A + 2544 which revealed that metakaolin is several times !
less preferable AZI = - 34,220 cal/mole) than the reaction of sillimanite
formation (A2, 2009k = - 90,370 cal/mole), and even mullite (AZl 200% =

- 103,260 cal/m:)le) from the same metakaolin, 5) Special interest was shown
from the geochemical standpoint in the reaction of kyanite transforming to silli-
manite, Calculations showed that this transbrmation is possible and at 1,80001(,

Card 3/10
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Chemical Thormodynamics in Solving Technological Problems of Building Materials

A7 = - 2,410 cal/mole (AH = 3,000 cal/mole). The study of certain reactlons in
the Ba0 - Si0, system was later completed and made more accurate by data of new
thermodynamic findings (Ref. 53, 54). The calculations made previously on the
BaO - A120 system were later more accurate (Ref. 29, 62). Of four possible
reactions éhe most preferable were: in the temperature range from 298 to 700°K
(when the reaction is actually not yet taking place), decompgsition to carbonates

(A Zgoo% = - 4,400 cal/mole); in the range of 700 to 1,200%K - reaction with
(o)

the formation of MgO and CaCOg (AZ1 0% = - 31,310 cal/mole) and above 1,200%,
decomposition to oxides Zl 4009K =‘53,§50 cal/mole, which is in complete
agreement with existing experimental findings (Ref. 64). The work cf Tamman
(Ref. 76) was the first attempt of applying thermodynamics to melted slag from
the standpoint of their ionic structure, Based on static thermodynamics of real
fonic solutions (Ref. B81) formulae were derived which enable one to compute the
equilibrium content of slag in metal in a glven composition of elements, such as
sulfur, oxygen, manganese and phosphorus, The application of thermodynamics can
be converted to numerical values for systems, where the state equation 1s given,
Forreal systems, where the theory of state has not yet been derived (in this case
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the theory of solutions), great importancze is attached to methods based on empiri-
cal data, namely, the'method of activity". The coefficients of activity of
saturated solutions of dihydrate and semihydrate gypsum at 298°K are determined

according to the formula:s
i_ - A }/&

-le 3’+ - a g }ﬁz_

where i+ and i_ are the ion charges, M the ionic power of the solution; a, the
size of the ions; A and B are constants. The total thermal effect of the harden-
ing process of the gypsum is thus equal to 2,860 + 1,750 = + 4,160 cal/mole, which
corresponds well with experimental data on heat liberation in the hardening of
gypsum (Ref. /gs) For the thermodynamic analysis of the hydration reactions in

the systems Co8 - Hy0; C38 - Hy0; Ca(OH)2 - 810, - H50, an approximate .
method of calculation was used for the unknown standard heats of formation of the —
calcium hydrpsilicatas according to the average values of the bond energles. In

the system - CoS - HyO the primary product, up to 65 C, is hilkbrandite, and

up to 160-170°C afwillite (Fig. 2). In the system C3S - Hy0 the primary product
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is hillebrandite (Fig. 3). In the system Ca(OH), - S10, - H,0 reactions for 7
compositions were investigated., For the composi%ion C: g 2 1 and more alkaline
compositions 3:1, 4:1, etc.,, the primary procduct is hillebrandite. For composi- .
tions C:S8 = 3:2, 4:3 (and intermediary ones between these) the primary product is \
foshagite - C,3 1,5 - within the entire temperature range. For the composition

g (1:1) the‘briméry products are tobermorites, viz., tobermorite L556H up to

C - 148, and up to 170°C - 11R, tobermorite CeS H5 5. Over 170 R
oomposition the most preferable is xonotlite - CgScH. "For the composition 5:6 the
primary produets and most preferable ones up to g C are the tobermorites at 60°C-
148 and from 60°C to 320 % ILR, and at higher temperatures xonotlite, For com-
positions of C:S = 2:3, 1:2 and more acidic ones (1:3, 1:4, 1:5, etc.), the
primary products, within the entire range of temperatures, are gyrolites C283H2 5
(Fig. 4). There are 4 graphs and 95 references: 58 Soviet, 32 English,
i German, 1 French,
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AUTHORS: Mchedlov-Petrosyan, O. P., Vorob'yev, Y. L.

TITLE: Prospects of Application of Some Natural )ﬂagnesium
Hydrosilicates in Industry

PERIODICAL: Silikattechnik, 1960, No. 10, pp. 466-472

TEXT: The present article has been translated by Dr. G. Wagner,

Berlin. The authors discuss the structure of serpentinite along with its
binding properties and mention papers by Syromyatnikov, Medvedev (tests
conducted at the asbestos-enriching plant of the Asgociation
"Soyuzasbest"), Oganesyan, Budnikov, and Bereshnoy (Ref. 6), Vernadskiy —
(Ref. 12), Roginskiy (Ref. 23), Belov (Refs. 39-41), Sobolev (Ref. 42),
Zhuravlev (Ref. 47), Bernal, Rebinder, Ratinov, and others. Figs. 7 and 8
ijllustrate the authors' idea of a simplified scheme of the modifications
undergone by serpentinite on heating. This scheme permits establishing
the correlation among partial dehydration, presence of lattice
distortions, and appearance of activity. The re-arrangement of the

card 1/4

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033210009-2"



"APPROVED FOR RELEASE: 07/12/2001

Aty T T

CIA-RDP86-00513R001033210009-2

Prospects of Application of Some Natural 6/005/60/000/010/005/006
Magnesium Hydrosilicates in Industry B0O15/B060

tetrahedra on the transition from antigorite to forsterite can take place
in three ways, viz., by slignt rotation around the symmetry axis of the
antigorite tetrahedron; from two peak oxygen atoms and the central OH
ion from a destroyed tetrahedron; by the displacement of base oxygen
atoms from destroyed tetrahedra and transition of the OH ion to O at the
vertex., The scheme offered here differs from those of other authors on
related minerals by the presence of a stage of active state. The region =
of formation of this metastable transition state appears during the
heating process prior to the complete disappearance of the antigorite
crystal lattice and the formation of forsterite in the range of

600-700°C for serpentinite, and 700-7500C for precious serpenggnite, or,
in other words, on heating to the temperature of the maximum endothermal
effect (Fig. 10, thermogram). Potentiometric investigations of the
hydration process in serpentinite cement have shown that a pH drop may

be observed in the period of active hydration (Table 1), In the back-
hydration of the cement (dehydration of the intermediate) there occurs
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under the action of OH ions a crystal-chemical dispersion of the cement
granules of the medium in particles of colloidal size as well as a
structure formation on their basis and a crystallizing intergrowth of
resulting aggregates, in which connection a partial superficial
dissolution of the binding agents, formation of oversaturated solutions,
and crystallization are possible. The authors base on their study of the
properties of serpentinite cement to conclude as follows: the energy of
the crystal lattice of binding agents must bes considerably larger than
the energy of the crystal lattice of the corresponding hydratss. The
excess free energy from mineral formations possessing binding agent
properties is caused by the presence of lower or degenerate coordinations ;/// >
of active structure cations. The pH is of greatest importance in the

development of binding agent properties. Hydrates must form stratified
crystals. Next, the authors supply data regarding the properties and the
technology of serpentinite cement. A characteristic of the latter is
that the rock is ground before burning, so that insufficient or excess
burning is avoided and great economy is achieved. Mention is made of
building materials on the basis of serpentinites, such as concrete and
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mortar, road surfaces and other coatings, congtruction units and
ornamental objects. The use of ser entinitesugs raw materials for the
chemical industry and the production of refractories is also diescussed.
Akunov, Bazhenov, and Sal'nikova, Geriyeva, Desov are mentioned in the
text. There are 11 figures, 1 table, and 60 references: 42 Soviet.
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ZAVGOEODNIY, H.S.; HCHEDLOV-PEIROSTAN, O.F.; SIDOCHENKO, L.H.; STHELKOVA, I.S.
_M

‘l'emographic characteristics of mrls from the Amvrosiyevka deposits.

TSement 26 no.4:8-10 Ji-ig '60. (MIBA 13:11)
(Karl)
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Symposium on the gtudy of silicates of menovalent anc diva~
lent cations. Z.ur, prikl. khim, 33 no,11:2598-2600 N '60.
(MIRA 14:4)
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AUTHORS: Budnikov, P. P., Corresponding Member of the A4S USSR and
Mchedlay-Petrosyan, 0, P.

S it

TITLE: On the Thermodynamics of the Change of Kaolinite on Heating

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 2,

pp. 349-350 /
TEXT: The authors report on the study of the thermodynamical changes of Y
kaolinite on heating. Up to now they have been using the data for meta-
kaolinite (AH298.16°K = —767 500 cal/mole,AZ298.160K = =719 410 cal/mole)
for calculating the transformation reactions of kaolinite. In this case,
the formation of mullite is the most probable in the entire temperature

range (AZ,, .0, = =104 740 oanl/mole, 82, 50, = -92 240 cal/mole). When

adding alumina the mullite formation from metakaolinite proceeds with a

stronger change of free energy than without alumina adgition CAZ1800°K

= -203 020 cal/mole). In this case, mainly mullite (AZH}BOOOK: -203 020
Card 1/4
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On the Thermodynamics of the Change S/020/60/134/002/038/041xx
of Kaolinite on Heating BO16/B067

AS
1800°k
= =141 220 cal/mole). The authors follow another method of calculation.

cal/mole) is formed, whereas in the formation of Ssillimanite Ag

authors studied the reactions (1) - (4). The calculation of these re-
actiond gives the equations (1) - (4). Fig. 1 shows the results of these
calculations. The results obtained by the authors thermodynamically
900°k (600°C). Metakaolinite is not formed at lower temperatures, even not ¢
after protracted heating. Since the straight lines for the reactions (2)
and (4) (Fig. 1) lie close to each other the authors conclude %that
sillimanite and mullite may form with almost the same thermodynamical
probability. Apparently, the formation of various compounds is determined
by kinetie factors, especially by the degree of crystallization of the
kaolinite used. The authors maintain that this opinion agrees with the
most recent findings (Refs. 9, 10} coricerning the change of kaolinite
during heating and with thejr own observations (Ref. 1) as well as with

Card 2/4

CIA-RDP86-00513R001033210009-2"

APPROVED FOR RELEASE: 07/12/2001



"APPROVED FOR RELEASE 07/12/2001 CIA RDP86 00513R001033210009 2

On the Thermodynamics of the Change $/020/60/134/002/038 /041%X -
of Kaolinite on Heating BO16/B067

their interpretation of the first exothermic stage (Refs. 1,2). There are
1 figure, 1 table, and 10 references: 4 Soviet, 3 US, and 1 German.

SUBMITTED: May 17, 1960

Al1,04.2Si0;- 2H;,0-+B1;05- 25i0; +214,0 nap; (repor) (1)
Al:0s- 25104 2H;0—A1305- SI03 + S0+ 2H;0 nap; )
A1405- 2510, 2H,0—aA1304+ 251054 2H,0 nap; (3)
Al40,-25104.2H,0— %‘(3A|303-2S|01') + %‘ Si0;+42H40 nap. 4)

AZ = 480814 —11,72T-InT - 10,69-1073T* — 2,27 105! — 22,67 (1)
AZ = — 9605 — 10,337 -InT <- 7,99-107°7T* + 3,38. 1037 — 26,02T; (2)
AZ = 4 35964 — 6,74T-InT +- 5,36- 10737 + 2,92 10°T "t — 46,4T; (3)
AZ = —26712 4+ 0,09T-InT 4 6,3-1073T* 4- 1,95.10°T* —93,85T. (4)
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__ MCHEDLOV-PETROSYAN, 0.P.,prof., doktor tekhn, nauk, red.; DONSKOY, Ya.Ye., -
Ted. T LIMANOVA;#-1., tekhn. red. 3

[Large wall blocks and slabs made of local rew materials] Krupmye ste-
novye bloki i paneli pa mestnom syr'e. Pod red. 0.P.Mchedlova-
Petrosiena. Khar'kov, Khar'kovskoe knizhnoe izd-vo, 1961. 233p.

(MIRA 14:11)
1. Kharkov. Yuzhnyy nauchno-issledovutel'skiy institut promyshlennogo
stroitel'stva, 2. Chlen-korrespondent Akademii stroitel*stva i arkhi-

tektury USSR (for Mchedlov~Fetrosyen).
(Walls) (Precast concrete construction)
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HCHEDLOV-PETROSYMJ » O.P.; BABUSHKIN, V,I., kand.tekhn.nauk

Thermochemistry and thermodynamics of unhydrated and hydrated cement
minerals. Zhur. YKhO € no.6:677-680 *'61. (MIRA 14:12)

1. Chlen-korrespondent Akademii streitel'stva i arkhitektury (for
Mchedlov-Petrosyan).

(Cement) (Hydration) (Thermochemistry)
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AUTHORS : giggg;gszeL:_s an, 0,P,, and Babushkin, V.1.
TITLE: On the role of structural analogy and stoichiometry
in the thermodynamic study of silicates
PERIODICAL: Kristallografiya, v 6, no.6, 1961, 933-936
TEXT: The authors have enunciated a principle which consists,

in essence, of the assumption of the equivalence of the
contributions to the energy by one or by several bonds, and also
by separate structural groups (oxides, ions, saturated molecules,
ete.) in compounds identical in structure and belonging to the
same system, This principle enables one to overcome to some
extent the shortage of thermochemical data on silicates, It has
been tried out on calcium silicates and hydro-silicates,
aluminates, etc, For hillebrandite and foshagite the method ;V/
proved completely satisfactory and slightly less so for
xonotlite, For these calculations the bond energies of Ca-0
bonds derived from beta- wollastonite, Ca-OH from portlandite
and Si-0 from beta-quartz, A discussion is given of the
possibilities of transitions from one material to another which
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requires consideration to be made of the crystal structures not

only of the initial and end compounds but of the material in the

intermediate state, to determine whether the reaction is N

realisable as well as whether it is energetically possible. /}/

V.A. Nikolayev is mentioned in the article,

There are 7 tables and 12 references: 8 soviet-bloc and 4 non-

Soviet-bloc. The English language references read as follows:

Ref.l: F.D. Rossini. Selected Values of Chemical Thermodynamic
Properties. Wash. 1952.

Ref.2: H.A. Berman, S.S. Newman, Paper of the Fourth Symp. on the
Chemistry of Cement, Wash., 1960.

Ref.4: S.S. Todd. J. Amer., Chem. Soc., Vol.72, 4oho- 4743, 1950.

Ref.7: E.S. Newman, J. Res. Nat. Bur. Stand. Vol.57, 1, 1956,

ASSOCIATION: Khar'kovskiy institut inzhenerov zh.-d. transporta
im. S.M. Kirova
(Khar 'kov Institute of Railway Transport Engineers
imeni S.M. Kirov)

SUBMITTED: June 16, 1961
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D029/D109
AUTHORS: Mechedl ov-Petrosyan, 0.F., and Bunakov, A.G. (Kharkov)
TITLE: Physical-Chemical bases of the production and after-treatment

of concrete and concrete products
PERIODICAL: Silikat Technik, no. 7, 1961, 338-339

PEXT: The article is a continuation from Silikat Technik, no. 6, p 294,
For the mathematical consideration of the heardening of concrete, it is
practical to reduce the processes to a physical model. Such model must ob-
viously be a medium statistic cell of a structure from which similarity re-
lations to the hardened cement oT concrete can be established. By applying
mechanical stress before the end of the setting time, it is possible to in-
crease the strength of the concrete by 10 - 15%. Concrete shows an analogiis ~—
behavior under physical—chemical corrosion., The application of plastifying
agents lengthens the setting time when this ig desired. The same effect
has cooling of the concrete during setting. An instantaneous freezing in-
creases the final strength. A heating of the concrete shortens the setting
time. There are 3 figures, and 11 references: 10 Soviet-bloc and 1 non-
Soviet~bloc.
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MOHEDLOV-PETROSYAN, O.P.; BUNAKOV, A.G.; LATYSHEV, F.A.; CHESNOK-SMOTRICH, G.V.

Choosing tmwlatad namxfactms'in%_ igchﬁque'zlfor large stx('ucturhl 8)
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articles (Pre::ast concrete)
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BABUSHKIN, Vladimir Ivanovich; MCHEDLOV-PETROSYAN, Otar Petrovich;
KOME DANT, K.P., red,; YEREMINA, I.A., tekhn. red. -

[Silicate water-resistant elements }Silikatnye vodostoikie

izdeliia. Kiev, Gosstroiizdat, USSR, 1962. 98 p.
(MIRA 16:2)

(Sand--Lime products)
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